Targeting of interleukin-10 is superior to cytotoxic T-lymphocyte associated antigen 4 with human immunoglobulin G(1) for the prevention of chronic allograft deterioration in organ transplantation.
Genetic manipulation of the allograft is an attractive approach to prevent the graft against chronic deterioration through stable expression of immunomodulatory or protective genes. However, the best strategy for prevention of chronic allograft deterioration remains unclear. The efficacies of adeno-associated viral vector-mediated stable expression of indoleamine 2,3-dioxygenase (IDO), cytotoxic T-lymphocyte associated antigen 4 with human immunoglobulin G(1) (CTLA4Ig) or interleukin-10 (IL-10) in the prevention of chronic allograft deterioration were compared in a rat heart transplantation model. Transduction of grafts with IL-10 significantly prolonged allograft survival, whereas transduction of grafts with IDO did not improve graft survival compared to controls. Analysis of long-term survived heart allografts showed that both CTLA4Ig and IL-10 could significantly reduced the T cells and macrophage infiltration. However, stable expression of CTLA4Ig failed to prevent the development of transplant arteriosclerosis. By contrast, IL-10 suppressed the development of transplant arteriosclerosis effectively. The suppressive effects of IL-10 in preventing the development of chronic allograft deterioration were associated with lower transcript levels of transforming tumor growth factor beta 1 and macrophage migration inhibitory factor in the graft. In addition, higher transcript levels of heme oxygenase-1 were found in IL-10-transduced allograft. Targeting on IL-10 is superior to CTLA4Ig or IDO for the treatment of chronic allograft deterioration.